A negative regulator of telomere-length protein trf1 is associated with interstitial (TTAGGG)n blocks in immortal Chinese hamster ovary cells.
Telomeres of mammalian chromosomes are composed of long tandem repeats (TTAGGG)n which bind in a sequence-specific manner two proteins-TRF1 and TRF2. In human somatic cells both proteins are mostly associated with telomeres and TRF1 overexpression resulting in telomere shortening. However, chromosomes of some mammalian species, e.g., Chinese hamster, have large interstitial blocks of (TTAGGG)n sequence (IBTs) and the blocks are involved in radiation-induced chromosome instability. In normal somatic cells of these species chromosomes are stable, indicating that the IBTs are protected from unequal homologous recombination. In this study we expressed V5-epitope or green fluorescent protein (GFP)-tagged human TRF1 in different lines of mammalian cells and analyzed distribution of the fusion proteins in interphase nucleus. As expected, transient transfection of human (A549) or African green monkey cells with GFP-N-TRF1 or TRF1-C-V5 plasmids resulted in the appearance in interphase nuclei of multiple faint nuclear dots containing GFP or V5 epitope which we believe to represent telomeres. Transfection of immortalized Chinese hamster ovary (CHO) cell line K1 which have extremely short telomeres with GFP-N-TRF1 plasmid leads to the appearance in interphase nuclei of large GFP bodies corresponding in number to the number of IBTs in these cells. Simultaneous visualization of GFP and IBTs in interphase nuclei of transfected CHO-K1 cells showed colocalization of both signals indicating that expressed TRF1 actually associates with IBTs. These results suggest that TRF1 may serve as general sensor of (TTAGGG)n repeats controlling not only telomeres but also interstitial (TTAGGG)n sequences.